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Low temperature heat treatment induces heat shock proteins (HSP), which 
have been shown to be cytoprotective. The effect of heat shock protein 
induction on the smooth muscle coil (SMC) response to injury is unknown, 
We hypothesized that the arterial response to injury may be modified by 
pe=iodic, low, level heat exposure, This study examined the effect of cyclic 
thermal trealment on the induction ot HSP, SMC proliferation, apoptosis and 
INOS expression using a porcine organ culture system. 
Metttods: In 8 normal pigs, 16 coronary arteries were dilated with 3.5 mm 
angioplasty balloon for 60 seconds at 8 atm, Immediately alter angioplasty 
the arteries were dissected free. cut into 5 mm rings, and placed in culture 
media supplemented with 20°,'0 fetal calf serum. The injured coronary rings 
were divided into 2 groups: cyclic he~t treated and controls, 'a the Cyclic 
heaHraateu group, coronary rings were placed in 43~C media for 20 minutes 
daily for 10 days alter injury, and then returned to 37"C, 
Results: In the heat-treated group, intima= area was reduced by 30% (1.02 
± 0,11 vs. 1.45 ~. 0.21 mm~; p ~ 0,05) compared f~ the untreated group, 
The number of ~ actin and PCNA labeled cells was Significantly decreased 
(35% and 33%. respectively). Heat treated intima contained significantly 
more HSP staining than did untreated (145 ~:, 22 vs 33 ,~ 6 cells/ram;; p -- 
0.05), Expression of apotosis (TUNEL labeling) and immunohistochemical 
expression of tNO$ wore lncrel'lsod by 43% ( 103 ~ 25 vs, 72 :r 15 sollWmm"; 
1; p .~ 0,05) and 37% (96 ~ 1,5 vs, 70 ~ 9 celia/ram;', p ,  0,05) in the 43°G 
treated group respectively, 
Con~luslon: Low levels el periodic thermal therapy through ind~sti0n 
OI heat shook profein~, apopte~is and iNOS e~ptossion may limit SMG 
proliferation o|tet balloon injury, 
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B,~Gk~/~tllk;L' Thor0 i~ growing ovidon(;e lh~t immtlm~,inff~lmm~tety l~aclion~ 
are involved in rosteno~ls phenomena; cylektno 8ign~l pl~y~ ~t I~I~ in lh~ 
modt]l~t!on 0I cellular fgnClion~ ~ad proliferation of intimal ~ lh  muscle 
coils, The aim of this study w~s tO tnv~sttg~t~ if tumor e¢~iis, fat;tar ~lph~ 
(TNF,~) ~on, fm (;on~entratt0n mi'ly ideolily s~Jbiecf@ ~t high ri#k el n~lenO~is 
~lfer pt~m~lt~n~q~s tr nsIvrttin~l come,n/b~llo, qfl ongiogl~sty IPTC&). 
M#fh~/s; Wo hav~ estimated_ TNF. b l~ l  con~nlr~lliOnS (~wli!~b(0 EL!$A 
kit, no!mat valqes O,B-2 petrol) in :35 p~ti0ntS (26 mzll0s, mean ag~ 61 5 
5,5 yr,) with decremented unstable ~ngina ~nd single coronary VeS,~i disease 
before ondergoing PTCA P~tient~ underwent cfinica! t~valuatten, qqren,3ry 
angiography and ~ ~upino bicvclo echo.stresS, three m0nlhs alter the PTCA 
pro;eric=re, 
Fl#.~ll#f~, ' Noffnal TNF. v~Igo~, (1.54 ~ 0,34 p~ml) wer~ found in 25 
pafferit~; ~'d follow up, 23/~5 had neither ¢;linioal signs of is~;h~m~, nor an. 
glogmpht~!ly doeumonled re,fennels, nor an tschemi~,posiftve eCho.stmS~i; 
2/25 presented restonosis, 1Qt35 had abnormally high TNF~r blO(~l values 
(12,65 ~ ~. 3 pg/ml), 9 el those ten p~ttieats showed restenosis at coronary 
ongiogr~ms and 8 of them positive E~;o.stress. Positive predictive valae for 
~tenosi~ wl~a gO%, cage|No predictive valuo w~s g2%. 
Concl=rsions: These results show that high serum TNF,¢ levels am assoc, 
atod to an higl~ risk of restonosis; thin marker ~f mstenosis is easily estimate,3 
at low post end could ba very helpful in revascularizatien liming and in the 
decision making for intorventienal procedures. 
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Center, Bo.~ton, USA 
Background: We recently demonstrated a high frequency el vascular smooth 
muscl0 celts (VSMC) apoptesls immediately following angioplasty of normal 
vessels. Hero we analyzed the effect oi balloon:aden/ratio (BAR) on the 
frequency of VSMC epeptesis and the efficiency of local gone delivery in 
single and double injury models of restenesiS in rabbit iliac artenes, 
Methods and Results: New*Zealand White rabbits (n = 36) underwent 
iliac angioplasty with either a 23 mm (BAR 1 .OB to 1.13t or a 3.0 mm balloon 
(BAR 1.29 to 1 34), Arteries were harvested at different imepaints (30 rain. 
4 hour~ and 3 days) 1o determine cellularity and apepto.~is (TUNEL staining). 
In the single injury model, the 3.0 mm balloon irtdu3ed a 60.6% reduction m 
cellularity !p • 00011 while the 25 mm balloon did not 8how a significant 
effect. The hypecellularity of the media at day 3 was co;related with a hiqher 
level of TUNEL+ cells at 30 minutes when cemDared to the 2.5 mm batToon. 
In the double injury model, the effect of the 3,0 mm balloon was even more 
pronounced, with a 91,1% reduction in the cellulanty el the media (p -~ 0.001 ), 
Cellularity was also reduced in the neointima (36.6% reduction, p = 0.025), 
At 30 rain, TUNEL+ cells were abundant in both the media and the neointima 
of 3.0 mm balloon-inju.ed artenes when compared to 2.5 mm balloon-iniured 
arteries. Parallel studies demonstrated that the transfection efficiency of a 
reporter gone (adeno-ttGal) to the vessel wall using a channel balloon was 
significantly reduced when a higher BAR was used. 
Conclusions: 1) Angioplasty induces early hypecellularity that is propor- 
tional to the severity of the balloon injury, 2) This hypocellularity is due. at 
least in part, to rapid o~et apcptosis and is associated with a lower efficiency 
in local 0one deliver~ to the vessel wall. 
